Low back pain (LBP) is a significant musculoskeletal problem during pregnancy with potential to negatively affect the woman's quality of life. Data on LBP among pregnant women in Malawi is almost non-existent. We investigated the prevalence and risk factors of LBP and its association with functional activities in pregnant women in Malawi. Methods We conducted a cross-sectional study in Blantyre, Malawi, from December 2017 to January 2018. Participants were drawn from low-risk antenatal clinics in selected local health facilities. Written informed consent was sourced from study participants, permission was granted at each study site and the study received ethics approval from the College of Medicine Research Ethics Committee (COMREC). Descriptive statistics were used to summarize the data. Categorical variables were summarized as frequencies and percentages. The association between occurrence of LBP and selected factors was assessed using the Chi-Square test (X
Introduction
Low back pain (LBP) is a common musculoskeletal problem during pregnancy with an estimated prevalence ranging from 30% to 78% in the United States of America, Europe and some parts of Africa 1, 2, 3 . One third of the population suffering from LBP report severe pain which is often associated with limitations on a woman's ability to work effectively, leading to poor quality of life 1 . Consequently, the woman's individual productivity in their daily routine activities is reduced 4 . Many of the women with LBP experience their first episode of LBP during pregnancy 4 . Despite the disabling effects of LBP in pregnancy, LBP is often untreated and considered normal and inevitable part of pregnancy among women 1, 4 . The exact cause of LBP in pregnancy is poorly understood, often considered multifactorial in nature, and associated with biomechanical, vascular and hormonal changes during pregnancy 3, 5 . There are varied practices in the management of pregnancy related LBP 3. There is currently no consensus regarding the risk factors for LBP in pregnancy. However, pelvic trauma, young age, multiparous, chronic LBP and history of LBP in the previous pregnancy 5 , 6 have been indicated as the most common risk factors for LBP in pregnancy 4 . The health risks associated with the use of analgesics in pregnancy are well documented 7 . For example, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are contraindicated in the third trimester of pregnancy and opioids are not considered safe throughout pregnancy. Therefore, management of LBP using drugs during pregnancy has not been satisfactory 7 . As a result, many women consider LBP as an inevitable normal discomfort to live with during pregnancy 5, 8 . However, non-pharmacological interventions such as soft tissue manipulation, postural education, stabilization exercises, and transcutaneous electrical nerve stimulation, often provided by physiotherapists, have been found to be effective in managing LBP during pregnancy and https://dx.doi.org/10.4314/mmj.v31i1. 12 has since been recommended as first line of management for the treatment of LBP in pregnancy 5 . There is paucity of data on LBP in Malawi including LBP characterization and clinical course. In 2014, Tarimo and Diener 9 reported that the majority of patients with chronic low back pain at two tertiary health facilities in Malawi held negative attitudes and beliefs about their LBP. However, we did not find any prevalence data on LBP in Malawi, particularly LBP in pregnant women. Nonetheless, LBP in pregnancy is an important clinical condition requiring proper attention and management to improve the woman's quality of life and individual productivity 9 . Understanding the prevalence and risk factors for LBP during pregnancy and its associations with activities of daily living in pregnancy is critical to informing a comprehensive antenatal care and improving the quality of clinical care offered to pregnant women. 10 This study, therefore, aimed to determine the prevalence and risk factors for LBP and assess its implication on functional activities among pregnant women Malawi.
Methods

Study design and setting
We conducted a quantitative cross-sectional study. The study was conducted within 5 local health facilities in Blantyre urban, Malawi, namely: Queen Elizabeth Central Hospital and Zingwangwa, Limbe, Chileka and Chilomoni health centers. The list of health facilities was obtained from Blantyre District Health Office. Urban Blantyre in our setting refers to areas within the Blantyre district headquarters and those within designated town centers.
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Sample size and sampling methods
The sample size was estimated using the Cochran's formula at an estimated low back pain prevalence of 50% 12 , 5% precision level within a 95% confidence (Z=1.96). Data were collected from December 2017 to January 2018. Using the RANDBETWEEN function in Microsoft excel 2016, a simple random sample of 5 local health facilities was selected from a list of 10 health facilities in Blantyre urban. Study participants were drawn from low risk antenatal clinics within urban Blantyre at Queen Elizabeth Central Hospital and Zingwangwa, Limbe, Chileka and Chilomoni health centers. The low risk antenatal clinics are normally managed by a general medical officer and/or clinical officer 13 . Using consecutive sampling, a proportional sample from each facility was obtained. Respondents were included in the study if they were aged 16 years and older, were attending antenatal clinics in Blantyre urban, able to comprehend and consent. Women with history of trauma and those with mental impairment were excluded.
Ethical review and approval
The study was reviewed and approved by the College of Medicine Research Ethics Committee (COMREC), (certificate number P.09/17/2286). Permission to conduct the study at the indicated study sites was granted by the Director of Queen Elizabeth Central Hospital and the District Health Officer for Blantyre. To ensure privacy and confidentiality, codes were used on the questionnaire instead of participants' names. An impartial witness was invited to consent for participants who could not read and write. Young women below the age of 18 were considered emancipated minors on account of their being pregnant. Research assistants were trained on the purpose of the study and all ethical requirements for the study.
Data collection
A researcher administered questionnaire was used to collect data from pregnant women who were attending the antenatal clinics and consented to participate in the study. The questionnaire used in this study was developed by our study group, we adapted and modified a validated questionnaire that was used in the United States (US) to assess prevalence of LBP among pregnant women 4 . Content validity was ensured by experts working in the field of LBP including two physiotherapists, two medical doctors, one obstetrician and one epidemiologist. For face validity, a pilot study was conducted on 20 pregnant women to ascertain the simplicity and clarity of questions in the questionnaire and the time it would take to be completed by the participant. The questionnaire was translated into Chichewa and collected data on (1) social demographic characteristics regarding participant's age, marital status, occupation, education, location and pre-existing conditions, (2) respondents' past experiences with LBP and LBP during the current pregnancy. For those who reported LBP in the current pregnancy, questions regarding aggravating factors were assessed. The Oswestry Low Back Pain Disability Questionnaire was used to collect data on functional status 14 . This is a valid and reliable tool for assessing functional limitations associated with LBP in different populations. Its internal consistency has been shown to be of acceptable standard by different authors with a Cronbach α value of .71 to .87 and a high test retest reliability, r = 0.83 to 0.99 14, 15 .
Data analysis
Data were analyzed in Stata statistical software version 14. Descriptive statistics were summarized using frequencies and percentages. The Chi square was used to test for any significant associations between categorical variables and LBP, and the significance level was set at 5%. A logistic regression model was then fitted to assess the effects of covariates; maternal age, marital status, educational level, gravidity and gestational age on LBP. Crude and adjusted Odds ratios (OR) were obtained to quantify the probability of developing LBP during pregnancy.
Results
Socio-demographic characteristics of the study participants
Out of the 405 questionnaires that were administered in the selected antenatal clinics, one questionnaire contained missing information and was excluded. The remaining 404 questionnaires entered into a database for analysis. The mean age for the respondents was 25.83 years old (SD: ±5.91). Of the 404 respondents, 393 (97%) had attended school at different levels while the remaining 3% (11) never went to school. Of those who attended school, 230 (57%) women had attended secondary education, 92 (23%) women had attended primary school and 71(18%) had attended tertiary schools. Majority (n=366, 91%) of the women were married living in established homes and only 9% were not married. Among all the respondents, 154 (38%) were visiting the antenatal clinics for their first pregnancy and the rest were coming for their review antenatal visit. Almost half of the respondents (n=179, 49%), were in the third trimester and 173 (43%) were in the second trimester of their pregnancy. Most of our respondents in this study did not report any comorbid conditions except 22 (5.5%) women who reported living with asthma.
Prevalence of low back pain among the study participants
Out of the 404 respondents, 249 (62%) pregnant women reported having LBP during the current pregnancy. Majority (n=172, 69%) of the women that reported having LBP were experiencing LBP for the first time during the current pregnancy. However, one in three women (n=123, 31%) reported episodes of lower back pain prior to the current pregnancy, 59 (48%) of these women with previous LBP experienced LBP during their menstrual periods and 37 (30%) reported nonspecific low back pain prior to their pregnancy. Table 1 below shows a summary of low back pain prevalence and their 95% confidence intervals. Risk factors Table 2 below shows the distribution of selected socio demographic factors and their subgroup prevalence of LBP in pregnancy. LBP prevalence was increasing with increasing education levels, increasing gestational age in trimesters, increasing gravidity, decreasing maternal age and the status of being married (Table 3) . Women who were in their second (adjusted OR 1.83, p=.12) and third trimesters (adjusted OR 2.35, p=.03) were more likely to report LBP compared to those in first trimester. Those who attended formal education at secondary (adjusted OR 1.13, p=.85) and tertiary (adjusted OR 1.30, p=.69) education levels were more likely to report LBP compared to those with no education at all. However, only gestational age in trimesters was significantly associated with LBP and maternal age; marital status, education levels and gravidity were not significantly associated with the occurrence of low back pain in the study population when tested at 5% significant level.
Impact of LBP on activities of daily living
Low back pain poses a significant challenge among pregnant women regarding their activity of daily living. In this study, 54 (24%) women among those with LBP reported not being able to walk more than 100 yards due to their LBP, and 49 (21%) women were not able to do the usual lifting of objects which they were able to before pregnancy. Furthermore, 53(22 %) women reported not being able to sit for more than 10 minutes and 5 (2%) of them could not sit at all due to LBP. Among the women who reported LBP, 12 (5 %) reported experiencing fairly severe pain such that 17 (7%) women became very slow at doing personal care activities to avoid causing extra pain during the activity.
Among the women with LBP, 107 (43%) reported sleep disturbances, 34 (14%) of these were only able to sleep less for than 2 hours, 25 (10%) were able to sleep for an average of 4 hours and the majority reported occasional sleep disturbance as pain woke them up at night. In addition, 85 (34%) women had a difficult sexual experience due to LBP 17 (20%) of whom reported very painful sexual activities, 11 (12%) women had severely restricted sexual life and 4 (2%) nearly had no sex at all due to LBP. Other areas affected included social participation whereby 11 (5%) women were restricted to their home environment, and 14 (6%) women were only able to travel for treatment due to severe LBP. Of the women with LBP, 49 (21%) could not stand for more https://dx.doi.org/10.4314/mmj.v31i1.12 than 10 minutes and 7 (3%) could not stand at all.
Management of low back pain and coping strategies
Among all women that reported LBP in the current pregnancy, forward flexion and sitting were the most reported pain aggravating factors affecting 77 (31%) and 52 (21%) respectively. Resting from the pain aggravating activity, doing opposite activities to the ones causing pain and use of analgesics were the most frequent pain alleviating modalities and coping strategies among those with LBP, used by 85 (34%), 30 (12%) and 22 (9%) women respectively. Other modalities including massage, stretching and doing general physical exercise were used following a pain episode. However, 85 (34%) women did nothing to relieve their LBP (Table 4) . Of all respondents, 113 (28%) were coming in to the antenatal clinic for the first consultation. Of the 291 (72%) who were coming for their review consultations, only 32 (11%) had been asked specifically about any experience of LBP in their previous visits by the midwives and/or the physicians. 
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physicians.
Discussion
A pregnant woman undergoes many anatomical and physiological changes throughout the gestation period. These changes affect the musculoskeletal system causing pain and discomfort in the lower back 8 . Results from this study show that LBP is a common problem among pregnant women in Malawi and they agree with studies done in other countries that indicate that at least 50% of pregnant women have low back pain 3, 8 . In our study, at least 2 in every 3 pregnant women reported back pain and this was 2 times higher compared to findings from a recent 2018 study report on pregnancy related LBP in Ethiopia 2 . However, our results closely agree with findings from a 2017 study conducted in Brazil where a 68% LBP prevalence was reported 3 . This study also shows that LBP can start at any point during pregnancy from first through to the third trimesters. However, women in the second (adjusted OR 1.83, p=.12) and third trimesters (adjusted OR 2.35, p=.03) have higher odds of having LBP compared to women in their first trimester. These results further agree with findings from other studies on LBP in pregnancy by Emilia et al and Ferreira et al 3, 16 This observation explains LBP as an effect of alterations in the musculoskeletal system including postural changes, increasing load on the spine due to the growing fetus and the exaggerated lordosis that exert physical force over the spinal joints and causing dysfunction 16, 17 . Maternal education level was associated with LBP such that those who attended secondary (adjusted OR 1.13, p=.85) and tertiary education (adjusted OR 1.30, p=.69) had a 13% and 30% increased odds of developing LBP respectively, compared to those with no education at all. However, the results were not significantly different between the groups. Our results are similar to those reported by Wang et al 4 and Emilia 3 et al in the United States of America (USA) and Brazil, respectively. Women who had attended formal education were more likely to report LBP compared to their non-educated counterparts. A similar observation was reported among parturient women from Nepal and Nigeria where women with no formal education reported lowest pain scores compared to those with higher education 18, 19 .
Low back pain affects negatively the ability of a pregnant woman to perform the activities of daily living such as self-care, walking, sitting and engagement in sexual activities. These functional limitations are also associated with reduced quality of life and reduced productivity among pregnant women. Our results are consistent with findings from Pakistan, the USA and Brazil where women also reported poor quality of life, limited daily functional activities and associated disablement due to pregnancy related LBP 3, 4, 5 . Similar results have also been reported by Gutke et al who reported that about 73% of pregnant women in Norway experienced mobility problems as a result of LBP and PGP 20 .
The current study also shows that there is limited clinical input in the management of LBP in pregnancy in Malawi. The majority of pregnant women resorted to self-management through the use of exercise, massage, stretching and self-prescribed analgesics. Our results agree with the findings of the study done in central Portugal where about 64% of pregnant women did not seek any treatment for their LBP because they did not know what help was available for them and they considered LBP as normal during pregnancy 1 . However, evidence-based management interventions for prevention and management of LBP in pregnancy exist. These interventions include manual therapy, stabilization, nerve stimulation and hydrotherapy often provided by physiotherapists 5 . Katonis et al argue that although it may not be possible to cure LBP completely, its burden on functional abilities could be adequately minized 
Implication of the study
This study highlights the need to conduct routine clinical assessment for LBP among pregnant women attending antenatal clinics in Blantyre urban. Also, special focus needs to be given to pregnant women in second and third trimesters of pregnancy because of the reported higher odds of having LBP at these higher gestational ages. Furthermore, younger women need special attention as the findings of this study revealed increased odds of developing LBP than older women. Results from this study further highlight a need for thorough functional assessments during routine management of pregnant women 5 . About 89% of the respondents in this study were not asked about their experience of LBP by the health care providers. Therefore, it is not surprising that the majority of pregnant women did not seek or get medical help for their LBP. Therefore, health care workers need to be proactive in asking about experiences of LBP and make a proper management plan which includes referral to appropriate health care workers to prevent and manage the LBP appropriately. Furthermore, health education and advice on LBP and its associated effects to pregnant women should be integrated as routine element of prenatal care. Proper referrals should also be made to specialist clinics for those with persistent symptoms 1 .
Study limitations
This was a facility based study and, as such, the prevalence reported may not be inferred to the general population of pregnant women because it only included those who attended antenatal clinics. Furthermore, this was a "self-report" prevalence study; it is likely results were affected by ascertainment bias which may compromise the true estimate of LBP in the study population. The LBP self-assessment used in this study may also affect the true LBP estimate within the population due to variations in interpretation of questions by respondents, since about 11% of the respondents had no formal education. The study also recruited participants from an urban setting only; therefore, results may not reflect the rural situation for pregnant women as they may be characteristically very different. Due to the nature of the study, results could be affected by reverse causation in that it was a cross-sectional study which may not explain the temporal relationship between LBP experience and pregnancy in this population.
Conclusion and recommendations
LBP is highly prevalent among pregnant women attending antenatal clinic in urban Blantyre, Malawi. Many pregnant women suffer considerable pain and discomfort during pregnancy. These experiences result into reduced social engagement, self-productivity and disablement. Given the prevalence and the clinical importance of LBP in pregnancy, health workers should be proactive in asking women about LBP experiences in order to provide necessary clinical care for their pain. Furthermore, health workers and researchers need to collaborate in their work towards improving women's health through research on prevention and treatment of LBP. Future studies should consider a wider variety of settings to incorporate the varied LBP experience in pregnant women and to elucidate the experience of living, seeking help and receiving treatment for LBP during pregnancy in Malawi.
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